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$u_{t}+uu_{x}+\epsilon Hu_{xx}=0,$ $v,$ $=u(x, t)$ $($2.1 $a)$
$Hu(x, t)= \frac{1}{\pi}P\int_{-\infty}^{\infty}\frac{u(y,t)}{y-x}dy$ $($2.1 $b)$
$u$ H Hilbei $\epsilon$
$\mathrm{B}\mathrm{O}$ :
$\delta\int\int L(\phi_{t}, \phi_{x}, \emptyset)dXdt=0$ (2.2)
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$L$ Lagrange
$L= \frac{1}{2}\phi t\phi_{x}+\frac{1}{6}\emptyset 3x+\frac{\epsilon}{2}\phi xH\phi_{x}x’ u=\phi_{x}$ (2.3)
$\mathrm{B}\mathrm{O}$ l- o. (2.1)
$\phi=\psi+\Phi(\theta/\epsilon)$ $(2.4a)$






Whitham $\beta_{\text{ }}\gamma_{\text{ }}k_{\text{ }}$ \mbox{\boldmath $\omega$} $c$
Lagrange (2.3) –
$\overline{L}\equiv\frac{1}{2\pi}\int_{0}^{2\pi_{L}}d\tilde{\theta},$ $(\tilde{\theta}=\theta/\epsilon)$ (2.8)


























$u_{t}+( \frac{u^{2}}{2}+\epsilon Hu_{x})_{x}=0$ (2.19)













2 i) $f(x)\geq 0,$ $f(x)arrow 0(|x|arrow\infty),$ $\mathrm{i}\mathrm{i})f$ –
Whitham
\epsilon \rightarrow 0 $t_{b}$ ( x/\partial u $=0$
) $\mathrm{B}\mathrm{O}$ (2.1) Hopf
$u_{t}+uu_{x}=0$ (3.2)
$u(x,t)=f(x-u(x,t)t)$ (33)




















$(3.7)_{\text{ }}(3.8)$ 2 u- $=2k+\beta$ g1\sim 2 $g_{3}$
:
$g_{1}(x-(c+k)t)=f1(x, t),$ $g_{2}(x-(C-k)t)=f_{2}(x, t)$
$g_{3}(x-\beta t)=f_{3}(x,t),$ $(x_{-}\leq x\leq x+)$ (3.9)
$(3.4)_{-}(3.6)$ $k_{\text{ }}$ \beta
$c(x, t)= \frac{1}{2}(f1(x, t)+f_{2}(x, t))$ (3.10)
$k(x, t)= \frac{1}{2}(\acute{J}1(X, t)-f_{2}(X, t))$ (3.11)
$\beta(x, t)=f_{3}(x, t)$ (3.12)
1 – $x\pm$
x/\partial u $=0\text{ }x=ut+f^{-1}(u)$
$f^{-1}$ $f$ 1 2 x\pm




(2.5) $x$ -\leq x\leq x+
$f(x)$ $x=0$ $u\mathit{0}$
$t$ 1 $f1$ $f_{2}$ $x_{-}\leq x\leq u_{0}t$ $u=x/t$
$V=x/t(x_{-}/t\leq V\leq u_{\mathit{0}})_{\text{ }}u_{1}=f1(Vt, t)_{\text{ }}$ $u_{2}=f_{2}(Vt,t)$ (3.3)
$Vt-u_{1}t=f_{-}^{-1}(u_{1}),$ $Vt-u_{2}t=f_{+}^{-1}(u_{2})$ (3.13)
$f_{+}^{-1}(f^{-1}-)$ $f^{-1}$ ( ) 2
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$\text{ }u_{2}=f_{2}$ $k(x, t)$ $tarrow\infty$
$k(x, t) \sim\frac{1}{2t}[f_{+}^{-1}(\frac{x}{t})-f_{-}^{-1}(\frac{x}{t})]$ , $(0< \frac{x}{t}\leq u_{0})$ (3.14)
$f(x)=V(0<V\leq u_{0})$ 2 $x_{1\text{ }}$ $x_{2}(x_{1}<$
$0<x_{2})$ $x_{1}=f_{-(V}^{-1})_{\text{ }}x_{2}=f_{+}^{-1}(V)$ (3.14)
$k(x, t) \sim\frac{1}{2t}(x_{2}-X1)$ (3.15)

















$f(x)= \frac{u_{0}}{x^{2}+1},$ $(u_{0}>0)$ (3.19)
1 3
3 $fi_{\text{ }}f_{2^{\text{ }}}f_{3}$ 3 $u[(x-ut)^{2}+1]=u_{0}$
$x+\text{ }$ $x_{-}$
$x+\sim u_{0}t,$
$x_{-}\sim 3\cdot 2^{-\frac{2}{3}}(u_{0}t)^{\frac{1}{\mathrm{s}}}$ (3.20)
$x_{-}\leq x\leq x+$ $k_{\text{ }}c_{\text{ }}\omega_{\text{ }}$ $a$ :
$k(x, t) \sim\frac{1}{t}\sqrt{\frac{1}{z}-1}$ $($3.21 $a)$
$c(x, t)\sim u\mathit{0}z$ $(3.21b)$
$\omega(X, t)\sim\frac{u_{0}}{\neq}z\sqrt{\frac{1}{z}-1}$ $(3.21_{C)}$
$a(x, t)\sim 2\sqrt{(u_{0}z)2-\frac{1}{t^{2}}(^{\frac{1}{z}1)}-}$ $($3.21 $d)$
$z\equiv x/u_{0}t$ x $\beta$
$\beta(x+, t)\sim u_{0}^{-1}t^{-2},$ $\beta(x_{-}, t)\sim 2^{-\S}2u^{\frac{1}{\mathit{0}^{3}}}t-_{\mathrm{s}}^{2}$ (3.22)
186
$\theta_{x}=k_{\text{ }}$ $\theta_{t}=-\omega$




$(3.17)\text{ }$ (3.18) F(A) $N_{s}$
$F(A)\sim\{$
$\frac{1}{4\pi\in}\sqrt{\frac{4u\mathrm{n}}{A}-1}$, for $0<A\leq 4u_{0}$






$f.(x)– \frac{u_{0}}{2_{:}}(1-\tanh x),$ $(u_{0}>0)$ (3.27)
$tarrow\infty$ :
$x+\sim u_{0}t,$ $x_{-\sim\frac{1}{2}}\ln(u\mathit{0}t)$ (3.28)
$k(X, t) \sim\frac{u_{0}}{2}(1-\mathcal{Z})$ $(3.29a)$
$\text{ }(x, -t)\sim\frac{u_{0}}{2}(1+z)$ $(3.29b)$
$\omega(k, t)\sim\frac{u_{0}^{2}}{4}(1-Z^{2})$ $(3.29C)$
$a(k, t)\sim 2u0z$ $(3.29d)$
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